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Abstract
PURPOSE: To evaluate the obstetric and perinatal outcomes evolution of triplet pregnancies. METHODS: A prospective 
observational study was conducted in triplet pregnancies delivered over 16 years in a tertiary obstetric center with 
differentiated perinatal support. Evaluation of demographic factors, obstetric complications, gestational age at delivery, 
mode of delivery, birth weight and immediate newborn outcome were done over a 16 years period. A global 
characterization of the sample was performed considering the listed parameters. Variables were categorized in three 
groups according to year of occurrence: 1996–2000, 2001–2006, 2007–2011, and all parameters were compared. 
RESULTS: Of the 33 triplets included, 72.7% resulted from induced pregnancies. All except one patient received prenatal 
corticosteroids and five received tocolytics. All women delivered prenatally and no significant differences were seen in 
the mean gestational age at delivery or birth weight towards time. There were three intrauterine fetal deaths. Neonatal 
immediate outcomes were not significantly different over the years. CONCLUSION: Despite remarkable progresses 
in perinatal and neonatal cares, no noticeable impact in triplet gestations’ outcomes was seen, sustaining that triplets 
should be avoided due to their great risk of prematurity and neonatal morbidities, either by limiting the numbers of 
embryos transferred or by fetal reduction.
Resumo
OBJETIVO: Avaliar a evolução obstétrica e os resultados perinatais das gestações triplas. MÉTODOS: Um estudo 
observacional prospectivo foi realizado em gestações triplas durante 16 anos num centro obstétrico terciário com 
apoio perinatal diferenciado. Foram realizadas avaliações dos fatores demográficos, de complicações obstétricas, da 
idade gestacional ao parto, do tipo de parto, peso do recém-nascido e resultado neonatal imediato por um período de 
16 anos. A caracterização global da amostra foi realizada considerando os parâmetros listados. As variáveis  foram 
divididas em três grupos de acordo com o ano de ocorrência: 1996–2000, 2001–2006, 2007–2011, e todos os 
parâmetros foram comparados. RESULTADOS: Das 33 gestações triplas incluídas, 72,7% resultaram de gravidezes 
induzidas. Exceto uma paciente, todas receberam corticosteroides pré-natal e cinco efetuaram tocolíticos. Todas as 
mulheres tiveram um parto pré-termo e não se observaram diferenças significativas na idade gestacional média ao 
parto nem no peso ao nascer ao longo do tempo. Houve três óbitos fetais. Os resultados neonatais imediatos não 
foram significativamente diferentes ao longo dos anos. CONCLUSÃO: Apesar dos avanços notáveis  em cuidados 
perinatais e neonatais, nenhum impacto perceptível nos resultados de gestações triplas foi verificado. Essas gestações 
devem ser evitadas devido ao grande risco de prematuridade e morbilidade dos recém-nascidos, tanto por limitação 
do número de embriões transferidos como por redução fetal.
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Introduction
The incidence of multiple gestations, particularly 
triplet and higher order pregnancies, has consider-
ably increased over the past three decades, mainly 
due to the current widespread practice of assisted 
reproductive technology (ART), but also to the trend 
of delayed childbearing1-3. This increase in multiple 
gestations is known to cause concern in contemporary 
obstetrical practices because these pregnancies are 
known to be associated to poorer maternal and peri-
natal outcomes. The risk of adverse neonatal outcome 
undoubtedly increases with the expansion of fetuses’ 
number, mainly as a result of preterm birth and/or 
low birth weight2. 
In triplet pregnancies, the incidence of overall 
preterm deliveries is approximately 90%, with a risk 
of extreme preterm birth <28 weeks and very preterm 
birth 28–32 weeks 13-fold and almost 20-fold, re-
spectively, when compared to singletons4. The rate of 
preterm births before 32 weeks of gestation in triplets 
is 3.3-fold higher than in twins and 24.1-fold higher 
than in singletons3.
Along with clinical risks, both for mothers and 
for fetus/neonates, we should not ignore relevant 
increasing medical costs on the health care system 
associated with high order multiple pregnancies. 
It has been  reported that expenses are almost four 
times higher for triplet pregnancies compared with 
singleton pregnancy3. Fortunately, despite a continuing 
expansion in the number of treatment cycles reported 
on ART for Europe, the number of multiple embryo 
transfers 3+ embryos and the multiple delivery rate 
have shown a clear decline, resulting in remark-
able reduction of triplet deliveries 3.6% in 1997 and 
0.8% in 20094. 
The authors’ purpose was to evaluate obstetric, 
maternal and perinatal outcomes of triplet pregnancies 
over a 16 year period to detect any progress in these 
results over the years. 
Methods
Data from files of all triplet pregnancies which 
were delivered in our tertiary obstetric center with 
differentiated perinatal support over a period of 
16 years between January 1996 and December 2011 
were prospectively collected and analyzed in this cohort 
observational study. No intervention was done beside 
the normal triplet surveillance protocol of our center. 
This study was included in an investigation project 
approved by the Ethics Committee of the University 
Hospitals of Coimbra.
All triplet pregnancies independently of chorionic-
ity spontaneously conceived and obtained by assisted 
reproduction techniques were included.
Obstetric complications included in this study 
were first trimester bleeding; urinary, genital or other 
infections; anemia; fetal malformations; hypertensive 
diseases of the pregnancy; Gestational hypertension, 
preeclampsia, eclampsia and HELLP syndrome; gesta-
tional diabetes (GD); preterm delivery (PTD), consid-
ered delivery occurred after 24 and before 37 weeks of 
gestation; preterm premature rupture of membranes 
(PPROM), considered the occurrence of premature 
rupture of membranes after 24 and before 37 weeks of 
gestation; twin-to-twin transfusion syndrome (TTTS), 
intrauterine growth restriction (IUGR), defined as 
fetal measure of abdominal perimeter <10th centile 
and discordant growth restriction, defined as 20% 
difference between fetal birthweight and fetal death. 
About birth, gestational age at delivery were 
categorized in the following classes: <28, 28–32, 
33–34, 35–36 and >36 weeks. The mode of delivery 
was categorized as vaginal or cesarean, birthweight, 
Apgar’s score at first and fifth minute and admission 
of the neonates in the Neonatal Intensive Care Unit 
were analyzed. 
Neonatal immediate mortality and morbidity were 
also considered, the last being categorized in global, 
respiratory, infectious and neurological. Puerperal 
complication occurrences were also analyzed, namely 
anemia, hemorrhage, hypertension complications, 
endometritis.
Gestational age was calculated from the data of 
embryo transfer for the induced pregnancies obtained 
from ART, and from the last menstrual period in the 
spontaneously conceived group, both confirmed and 
corrected by the time of the first trimester ultrasound. 
Chorionicity was also determined in the first trimester 
scan by lambda and T signs.
A global characterization of the sample was 
performed considering the above listed parameters. 
Due to the small number of cases we categorized vari-
ables in three groups according to year of occurrence: 
1996–2000, 2001–2006, 2007–2011.  
For categorial variables, the correlation between 
groups defined by year, gestational age variables at 
delivery and birth weights of the three newborns was 
evaluated by the Kruskal-Wallis test. In each group, 
these variables were described by mean, standard 
deviation, quartiles, minimum and maximum. In the 
case of variables related to each obstetric complication 
and newborn morbidities, their occurrence in the three 
groups was evaluated by χ2 test for Trend. For numeric 
variables, the correlation between groups defined by 
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year and gestational age variables at delivery and birth 
weights of the three newborns was evaluated by esti-
mating the Spearman correlation coefficient and it has 
been represented by a scatter plot. The significance level 
used in this analysis was 5%. The statistical software 
SPSS® v19.0.0.2 was used.
Results 
During the period of this study (from January 
1996 to December 2011) there were 33 triplet preg-
nancies identified: 28 trichorionic triamniotic (TT), 
4 dichorionic triamniotic (DT), and 1 monochorionic 
triamniotic (MT). Twenty-four of these were induced 
pregnancies. The distribution of the results along the 
three groups formed is seen in Tables 1 and 2.
Globally, 27 women were nulliparous and the mean 
maternal age had an increasing tendency (Table 1). One 
woman reported first trimester bleeding. Anemia was 
diagnosed in two, both during the third trimester. 
There were five cases of urinary tract infection. 
Four women had GD and four pregnancies induced 
hypertension disorders. Maternal hospitalization in 
the antenatal period occurred in 30.3%. There were 
no congenital malformations. IUGR complicated four 
pregnancies and discordant growth restriction, one. 
One pregnant experienced TTTS MT placentation. 
PPROM rate was 9.1%. Prenatal corticosteroids for 
fetal lung maturation were administered in 96.9% 
and 5 women received tocolytics. The total number 
of intrauterine fetal death was three, two fetuses were 
in a MT pregnancy with TTTS, and the other in one 
dichorionic triamniotic pregnancy.
All women had a PTD and a cesarean section was 
performed in 32 pregnancies (Table 1). Neonatal data 
results are resumed in Table 2. Gestational age at 
delivery and fetuses birthweight distribution and 
evolution over the period analyzed stayed stable over 
the years.
Postpartum hemorrhage occurred in three patients, 
all of those requiring blood transfusion. Puerperal 
anemia was documented in six women. There was one 
hypertensive complication registered in the puerperium. 
1996–2000
n=12
2001–2006
n=12
2007–2011
n=9
Mean maternal age (years) 27.3±5.9 33.3±4.6 31.1±3.3*
Induced pregnancies (n) 7 10 7
Complications (n) 11 10 8
1st trimester bleeding 0 0 1
Anemia 1 1 0
Infections 2 1 2
Hypertension induced by pregnancy 1 2 1
Gestational diabetes 1 2 1
PPROM 2 1 0
Fetal malformations 0 0 0
IUFD 2# 0 0
Mono/dichorionicity 3 0 2
TTTS 1 0 0
IUGR 2 1 1
Growth discordance 20% 0 0 1
Therapeutic (n)
Corticosteroids 11 12 9
Tocolysis 0 2 3
Hospitalization 4 1 5
Birth 
Mean gestational age weeks 31±3 32±1 31±2
Cesarean (n) 11 12 9
Puerperium complications (n) 2 5 0
PPROM: preterm premature rupture of membranes; IUFD: intra uterine fetal death; 
TTTS: twin to twin transfusion syndrome; IUGR: intra uterine growth restriction; 
#2 triplet pregnancies with IUFD of 3 fetuses; *p<0.05; **p<0.001; χ2 used for 
categorial variables; Kruskal-Wallis test for continuous variables
Table 1. Obstetrical results of triplets over the three groups period between 1996 and 2011
Table 2. Comparison on neonatal results of triplets over the three periods between 1996 and 2011
1996–2000 
n=12
2001–2006 
n=12
2007–2011 
n=9
NICU admission (n) 12 12 9
Fetus birthweight (gr)
Fetus 1 1542±521 1563±303 1478±239
Fetus 2 1501±461 1540±302 1494±316
Fetus 3 1339±491 1524±292 1351±443
Neonatal mortality <28 days 1 0 0
Neonatal morbidity F1
Respiratory 4 8 4
Infectious 3 3 3
Neurological 1 0 0
Neonatal morbidity F2
Respiratory 3 8 6
Infectious 2 2 4
Neurological 1 0 0
Neonatal morbidity F3
Respiratory 3 7 7
Infectious 3 2 4
Neurological 1 0 1
χ2 used for categorial variables; t-test for continuous variables; no significant 
differences were found; all p>0.05
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Discussion
The incidence of multiple gestations, particularly 
triplet and higher order pregnancies, has considerably 
increased over the past three decades, mainly due to 
the current widespread practice of ART, but also to the 
trend of delayed childbearing5. This increase is known 
to cause concern in contemporary obstetrical practice 
because these pregnancies are associated to poorer 
maternal and perinatal outcomes. The risk of adverse 
neonatal outcome undoubtedly increases with increasing 
number of fetuses, mainly as a result of preterm birth 
and/or low birth weight6,7.
The introduction of ART had a significant impact 
in the incidence of multiple births worldwide. Nevertheless, 
the recent European Society of Human Reproduction 
and Embryology (ESHRE) report revealed that, for 
the first time in Europe since 1997, the proportion of 
three or more embryos transfers was reduced by 20% 
and the proportion of singleton embryo transfers was 
higher than that of triple embryo transfers. Overall, a 
remarkable reduction in triplet deliveries over the years 
is seen 3.6% in 1997 and 0.8% in 2009. The same was 
reported in studies from England and United States4-7. 
These results give good expectations on better obstetric 
and neonatal outcomes related to collateral results of 
these widespread techniques. 
In our results, the incidence of triplets remained 
relatively stable towards years. There was a significant 
trend toward a higher mean maternal age in the recent 
years, which may be related to the worldwide tendency of 
delayed childbearing and ART1. There were no significant 
variations in the occurrence of obstetrical complications. 
Corticosteroids prescription and previous hospitalization 
rates did not suffer significant alterations through time. 
There was an increase in the antenatal use of tocolytic 
agents, but with no improvements could be seen in 
the mean gestational age at delivery, birthweight or the 
outcome of the newborns.
The remarkable progress in perinatal  and neonatal 
care tocolysis, cerclage, ultrasound, hospitalization and 
bed rest, prenatal steroids, unfortunately, did not seem to 
have any noticeable effect on neonatal outcome in triplet 
gestations, which seems to stem primarily from prematu-
rity and its inherent complications. Although intensive 
prenatal and neonatal care have a theoretical potential 
to improve perinatal outcomes on triplet pregnancies, 
there were practically no improvements reported in the 
outcome of triplets in the past three decades’ data1-3. In our 
experience, as in other studies, neither prolongation of 
pregnancy nor improvements in morbidity or mortality 
in triplets could be documented.
Perinatal outcome in multiple gestations is also af-
fected to a large degree by chorionicity2. This is also 
valid for triplet pregnancies, as chorionicity has shown 
to influence mortality rates in triplets: MT triplet preg-
nancies have a significant higher risk of death 2.6-fold 
compared to TT triplet pregnancies2,8. Besides a higher 
mortality risk, it is expected in triplets, as in twin 
pregnancies, a neurological disability risk related to 
chorionicity8. Therefore, monochorionic triplet gesta-
tions might have an equally or poorer prognosis than 
monochorionic twin gestations2. On the other hand, 
chorionicity doesn’t seem to have any influence on ges-
tational age or birthweight at delivery1. In our results, 
chorionicity contribute greatly to fetal death, since the 
cases registered occurred in monochorionic and dicho-
rionic triamniotic triplets.
We recognize the small number of our sample as a 
limitation to the study, but even so, this confirms other 
authors in proving that triplets should be avoided due to 
their great risk of prematurity and neonatal morbidities. 
Consequently there is a significant increasing in medi-
cal costs on the health care system. Since most triplets 
are the result of ART, the focus should be maintained 
on limiting the number of embryos transferred dur-
ing treatment protocols and, in an endless line action, 
on selective fetal reduction. Limiting the numbers of 
embryos transferred decrease the high order multiple 
pregnancy rates, without altering overall pregnancy 
rates and fetal reduction. Although far from an optimal 
solution to the problems associated with multifetal 
pregnancies, it seems to have fewer risks than those of 
continuing pregnancy with triplets and should be an 
option offered to these couples1,3,9-12.
Triplets need high-quality antenatal care to optimize 
perinatal outcomes, which requires more monitoring. 
Early care focuses on determining chorionicity and 
screening for fetal complications, whereas later care 
concentrates on identifying and managing preterm 
birth, growth restriction, maternal complications, and 
planning for delivery13,14.
Despite remarkable progresses in perinatal and neonatal 
cares, no noticeable impact in triplet gestation’ outcomes 
was seen, sustaining that triplets should be avoided due to 
their great risk of prematurity and neonatal morbidities, 
either by limiting the numbers of embryos transferred 
or by fetal reduction.
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